was undertaken to study the distribution and abundance of Azotobacter in some wheat field soils of Manikganj, Dhamrai, Gajipur and Savar, Bangladesh.
Samples of non-rhizosphere soil, rhizosphere soil and wheat plant were collected from ten various wheat fields of four different collection areas such as Manikganj, Dhamrai, Gajipur and Savar. Rhizosphere soil was collected from the rhizosphere region of the plants at the depth of 2-3 cm and non-rhizosphere soil was also collected from a nearby place of the field at the same depth. The soil pH was determined by an electric pH meter. For this purpose a suspension with a soil:water ratio of 1:2.5 (w/v) of each collected sample was used. One gram of each soil and root sample was used for the purpose of isolation of Azotobacter. Roots were washed first with tap water and then with distilled water twice. The pieces of roots were taken in a sterile mortar and macerated with the help of a sterile pestle. Then 10 ml of sterile distilled water was added to prepare a suspension of root sample. Suspension for soil sample was made using the serial dilution method. Plates of LG agar medium 7 were inoculated with the suspension of root and soil samples by streaking method. Plates were incubated at 30 o C for 5 days. Development of flat, soft, milky and mucoid colonies was the indication for the growth of Azotobacter. For enumeration of Azotobacter suspension of both root and soil samples were prepared using serial dilution method and plated on LG agar medium. After incubation 5 days at 30 o C, the colonies appeared on the agar plates were counted. Nitrogen fixation was determined in terms of the quantity of nitrogen gained in 5-days-old culture of each isolate developed in 50 ml LG broth medium. Nitrogen in culture was estimated by micro-Kjeldahl method. Table 2 shows the occurrence of Azotobacter in different soil and root samples collected from various wheat fields of four different areas. The percentage of samples tested positive for Azotobacter ranged from 26-45% for root, 98-100% for rhizosphere soil and 84-99% for non-rhizosphere soil. Usually Azotobacter does not prefer rhizoplane for colonization probably due to acidity of the concentrated root exudates of plants 8 . This study reflects also the findings of Shilpi et al. 9 . Azotobacter is widely distributed and a considerable number of surveys in all the continents have detected Azotobacter in 30-80% soil samples. Population of Azotobacter in various samples is presented in the Table 3 . Azotobacter population was found to be the lowest in the rhizoplane and highest in the rhizosphere soil samples, which ranged respectively from 5.2 x 10 4 to 7.2 x 10 4 cfu/g and 17.2 x 10 4 to 2.5 x 10 5 cfu/g ( Table 3 ). The average population size of the Azotobacter in case of non-rhizosphere soil is 1.5 x 10 5 cfu/g. This study reflects much better finding of Azotobacter population than in the report made by Shilpi et al. 9 , and was in agreement with the findings of Vancura et al. 13 , Abd-el-Malek 14 , Subba Rao 1 and Rao and Venkateswarlu 15 .
The population of the heterotrophic bacteria was also determined in the studied samples ( Table 4 ). The highest mean population size for heterotrophic bacteria (1.2 x 10 8 cfu/g sample) was observed in rhizosphere soil samples and the lowest one was in case of root samples (2.1 x 10 7 cfu/g sample). The population of heterotrophic bacteria in wheat root samples varied from 2.1 x 10 7 to 3.3 x 10 7 cfu/g, and it ranged from 9.9 x 10 7 cfu/g to 1.2 x 10 8 cfu/g and from 3.2 x 10 7 to 4.3 x 10 7 cfu/g respectively in rhizosphere and non-rhizosphere soils which is slightly smaller than that of wheat reported by Khan et al. 16 . According to Alexander 17 , plate counts of heterotrophic bacteria ranges usually from several hundred to up to 200 million cfu/g dry soil.
Linear correlation analysis reveals that the population size of rhizospheric Azotobacter is positively correlated with that of root (r = 0.96, p = <0.1), i.e., higher number of Azotobacter in rhizosphere increases the probability of root colonization by it. But at the same time there was found a negative correlation (r = -81) in between the colonization of heterotrophic bacteria and Azotobacter in wheat rhizosphere which reflects an adverse effect of heterotrophic bacteria on Azotobacter colonization in rhizosphere soils. Rhizosphere soil 2. Among various colonies grown on the LG agar plates five were selected based on their growth performances to be studied for their nitrogen fixing potential which might led to any effective application of this organism through studying other attributes in the near future. Information about five selected strains are given in the Table 5 . Species of Azotobacter was first studied by Beijerinck 17 showing the capacity to fix atmospheric nitrogen.
The nitrogen fixing potential of the selected five strains of Azotobacter in this study was determined (Table 5 ). 20 reported a range of nitrogen fixation by Azotobacter was 10-15 mg N/g of agar consumed. So, the present study shows that the isolates recovered from the wheat fields are of average standard in terms of their nitrogen fixing potential in the laboratory condition. 
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